The brief review of control laws, proposed or susceptible to proposition given in this paper, is based on the structure of linear and non-linear models adopted for the pneumatic positioning system which is under consideration. Attention is brought to relating and if possible, to justifying the control laws presented for the right field of control theory. A comparison is made between the theoretical possibilities of each control law.
Z. DESCRIPTION OF THE SYSTEM UNDER CONSIDERATION
In order to have at ones disposition a general system framework, we suppose that:
the electropneumatic system under consideration (figure 1) is composed of: a rodless, double acting, linear pneumatic cylinder whose position in controlled by two three-way single stage electropneumatic servovalves.
-the pneumatic ram drives an inertial load -the system is controlled by a microprocessor -all sensors necessary are available This system is schematized on the figure 2. 
The mass flow rates msp, mpe, msn and mne can be expressed under the following form: 
The equations (4) can be interpreted by two schemes corresponding respectively to a positive value and a negative value of A. The output variable is the piston position y.
SET OF EQUILIBRIUM POINTS
The set E of equilibrium points is the set of singular points for which the second member of the relation (6) is self-cancelling i.e. the set of points defined as follows [4] In the case of an electropneumatic system and by introducing the mass flow rate in each orifice, this set E of equilibrium points is characterized by the following set of non-linear algebric equations (for dry friction and perturbation force equal to zero): [21] proposed a model reference adaptive control with the constant trace algorithm.
A classical direct adaptive linear control law is used in the three cases. This kind of control law requires that the system has stable zero. Instability problems can appear during the transient phase of adaption. These problems are related to choice of the sampling time.
The block diagram corresponding to this control law [19] , given in figure 9 shows that the state feedback coefficients are adjusted by the adaptive algorithm in order to ensure that the state error tends to zero. This state affine representation justifies the introduction of a state affine control law (figure 11) which will be developed in the case of a pneumatic positioning system.
In this system the state feedback control law has the following expression by choosing the family of reduced linearized state models:
In order to obtain a static gain equal to one, the control law becomes: 
NON-LINEAR CONTROL LAWS BASED ON INPUT-OUTPUT LINEARIZATION
The most straightforward way of specifying the requirements with a positioning system, whatever the chosen technology, is to specify either the desired output dynamic in the case of point to point control or the time history of the system output for tracking purposes. It has been shown that the In most cases this equality is not verified and the control law introduces a unobservable system whose stability must be proved. which is equivalent to a triple integrator is given in figure 12. does not enable us to take into account the parameter changes such as mass or pressure supply changes.
So if non-linear control laws are to be efficient, they must be completed by coupling them to other control laws obtained by using adaptive control theory or 
